Dopamine depletion of the striatum causes a cell-type specific reorganization of GluN2B- and GluN2D-containing NMDA receptors.
The GluN2B subunit of NMDA receptors (NMDARs) is an attractive drug target for therapeutic intervention in Parkinson's disease (PD). We have used whole-cell patch clamp recordings in brain slices to examine the contribution of GluN2B and GluN2D to functional NMDARs in the striatum of the unilateral 6-hydroxydopamine-lesioned mouse model of PD. We found that current/voltage relationships of NMDAR-mediated excitatory post synaptic currents were altered in a population of medium spiny projection neurons (MSNs) in the dopamine-depleted striatum. Using antagonists for GluN2B- and GluN2D-containing NMDARs, we found that GluN2B contributes to functional NMDARs in MSNs in the intact striatum and in the striatum of control mice. The function of GluN2B-containing NMDARs is however reduced in MSNs from the dopamine-depleted striatum. GluN2D is absent in MSNs from intact striatum and from control mice, but the contribution of this subunit to functional NMDARs is increased in the dopamine-depleted striatum. These changes in the subunit composition of NMDARs are associated with a decreased protein level of GluN2B and an increased level of GluN2D in the dopamine-depleted striatum. In cholinergic interneurons from the intact striatum and control mice, both GluN2B and GluN2D contribute to functional NMDARs. The functions of GluN2D, and to some extent GluN2B, are reduced in the dopamine-depleted striatum. Our findings demonstrate a cell-type specific reorganization of GluN2B and GluN2D in a mouse model of PD and suggest GluN2D as a potential target for the management of the disease.